James Prichard will be speaking on this subject on Saturday 28 April at the 2012 British Dental Conference and Exhibition, held at the Manchester Central Convention Complex.
BDA CONFERENCE
Rotation or reciprocation: a contemporary look at NiTi instruments? Schilder 1 suggested that the root canal be cleaned and then shaped to allow for three-dimensional obturation. However, mechanical and chemomechanical debridement of root canals has been shown to significantly reduce bacterial counts, but not render canals consistently bacteria free. 2, 3 The reason that root canal treatment works is because of the reduction in the microbial content of canal systems and therefore its pathogenicity sufficiently to promote radicular healing.
INTRODUCTION
Although successful therapy depends on many factors, one of the most important steps in any root canal treatment is canal preparation. This is essential because preparation determines the efficacy of all subsequent procedures and includes mechanical debridement, creation of space for medicament delivery, and optimised canal geometries for adequate obturation. 4 Mechanical instrumentation of the root canal system starts with preparation of the access cavity to identify all of the canal orifices. This can be safely achieved with the use of burs and ultrasonic instruments allowing straight-line access to the root canal system.
Once the canals have been identified they must be prepared along their entirety starting with a coronal flare which offers a couple of advantages: 1. Maintenance of working length 5 2. Better tactile sensation of the apical constriction. 6 As the highest concentration of bacteria exist in the coronal portion of the tooth, cleaning of the access cavity with sodium hypochlorite will allow instrumentation through clean, fresh irrigant into the infected system.
MECHANICAL SHAPING
Different methods of root canal instrumentation (which traditionally has been performed with stainless steel handfiles) have been described in the literature. The advent of nickel-titanium (NiTi) instruments has rapidly transformed the shaping process but the problem with NiTi is that it fractures or separates, 7 normally for one of two reasons: 1. Torsional fracture (when the tip of the instrument gets locked into a root canal, stops rotating and breaks off) 2. Cyclic fatigue (when an instrument is rotated continuously around a curve and catastrophic opening of surface micro-cracks occurs).
Manufacturers have therefore created different instrument designs and sequences to overcome these failures, leading to a plethora of different systems available to the practitioner, 7 all requiring multiple files that significantly increase the cost of root canal preparation.
RECIPROCATION
In 1985 the use of balanced forces, ie the use of clockwise and anticlockwise movements (manual reciprocation) in the preparation of root canals, was presented. 8 This technique allows the use of larger stainless steel files to counter the natural canal curvature during preparation. 9 However, the use of stainless steel hand files is time consuming and tiring and produces a high level of procedural errors.
The use of automated reciprocation in endodontics was introduced with the Giromatic in 1964, utilising stainless steel files moving with a 90 degree clockwise and anticlockwise motion. It was reported that these files resulted in greater procedural errors than hand filing. 10 The concept Successful root canal therapy relies on many factors, not least of all mechanical shaping. Traditionally stainless steel files were used, but the introduction of nickel titanium (NiTi) alloys significantly broadened the instrument design options available to the practitioner. NiTi has allowed manufacturers to produce larger more flexible instruments that can be used mechanically which speeds up canal preparation and reduces fatigue. However, they are relatively expensive and are susceptible to fracture. Recently the use of NiTi instruments in a reciprocating motion have been introduced which claim to reduce the fracture incidence, and negate the need for a glide path.
of reciprocating files was re-introduced in 2008 11 this time using single NiTi instruments (ProTaper) to shape root canals. This was shown to be as effective at cleaning around root canals as the full ProTaper system, 12 and to extrude similar amounts of apical debris. 13 As a result of this paper there has been a re-emergence of reciprocation and development of single file NiTi preparation systems. Reciproc (VDW) and Wave One (DentsPly) single file systems were launched in 2011.
Contemporary instrument design combined with reciprocating action promises single file root canal preparation which is less expensive than multiple file NiTi systems. The reciprocating movement occurs in an anticlockwise cutting movement purported to be 130 degrees, followed by a clockwise releasing movement of 50 degrees. This means that each instrument takes three rotations to complete a full 360 degree rotation and thus the elastic limit of the instrument is not exceeded.
This reciprocating motion has been shown to increase the number of cycles to failure when compared to continuously rotating instruments 14 and demonstrate significantly higher resistance to cyclic fatigue, 15 both of which increase the life of the instrument. Instrument design may also have an effect on increasing cyclic fatigue. 16 Reciproc has an S-shaped crosssection similar to MTwo along its entire length while WaveOne has three radial lands in the apical 5 mm and then changes to a bladed design similar to ProTaper for the remaining 9 mm.
TOTALLY NEW CONCEPT
A totally novel concept in instrument design was introduced with the Self Adjusting File (SAF -Henry Schein). The files are made of NiTi, hollow, shaped in a compressible lattice formation, and work in a vertical motion. The root canal is 'sandpapered' while being simultaneously and continually irrigated.
It has shown to be better at debriding oval root canals than rotary instruments, 17 canals in maxillary molars were homogenously and circumferentially prepared with little canal transportation, 18 less hard-tissue debris accumulated in isthmuscontaining root canal systems compared with instrumentation with ProTaper rotary files, 19 but it does not allow for control of apical enlargement. 20 My presentation at this year's BDA Conference will address these issues and allow the attendee to cut through the information available to enable the right decision to be made when investing in a file system suitable for their own practice.
